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Abstract 
Background: Physical activity may affect disease activity in patients with inflammatory bowel disease. We used a 
survey to investigate this association and performed interviews to get a better understanding of patient experiences, 
and therefore the nature of this association.
Methods: Patients with Crohn’s disease (CD, n = 176) and ulcerative colitis (UC, n = 162) completed the short Crohn’s 
Disease Activity (sCDAI) or Patient Simple Clinical Colitis Activity Index (P-SCCAI) and the Short Questionnaire to 
Assess Health-enhancing physical activity (SQUASH). Associations were investigated by multiple linear regression. 
Semi-structured interviews (7 CD, 7 UC) were conducted to assess patient experiences with the role of physical activ-
ity in their disease.
Results: The majority of survey participants were in remission (70%) and adhered to the Dutch physical activity 
guidelines (61%). In Crohn’s disease, the total physical activity score was inversely associated with disease activity, 
even after adjustment for confounders (β = − 0.375; p = 0.013). No association between physical activity and disease 
activity was found in ulcerative colitis. Of the interviewees, 86% experienced beneficial effects of physical activity, 
such as improved general fitness, quality of life and self-image. However, during periods of active disease they strug-
gled to find the motivation and perseverance to be physically active due to physical barriers.
Conclusions: Crohn’s disease participants with a higher physical activity level had a lower disease activity. This 
inverse association was not found in ulcerative colitis. Interviews revealed that IBD patients generally experience ben-
eficial effects from physical activity, although the barriers caused by active disease may put them off to be physically 
active.
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Background
Physical activity might have a protective role in the 
development of Crohn’s disease (CD) and ulcerative 
colitis (UC), and possibly also supports maintenance of 
remission and improves quality of life in patients with 
one of these inflammatory bowel diseases (IBD) [1]. An 
increasing number of studies suggest that low to moder-
ate intensity exercise might be beneficial for IBD patients 
by increasing health-related quality of life and reduc-
ing inflammation [2]. Although the exact mechanism is 
unknown, modification of the gut microbiota and influ-
ence of physical activity on immunological processes 
have been proposed as possible routes of action [3, 4]. 
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Another way in which physical activity might be benefi-
cial, is by reducing psychological stress. In a longitudinal 
study in sixty UC patients in remission, researchers found 
that stressful events were associated with higher chances 
of relapse [5]. Moreover, some studies suggest that physi-
cal activity might reduce fatigue levels in patients with 
IBD [6, 7].
Despite the potential beneficial effects of exercise, a 
recent cross-sectional study showed that patients were 
significantly less physically active after their IBD diag-
nosis than before. It is not clear whether this was due to 
discomforts from their disease or to a certain fear that 
exercise would worsen their disease progression or symp-
toms [8]. In surveys, patients report to experience barri-
ers to exercise due to conditions related to their IBD such 
as fatigue, joint pain and weakness, and fear for symp-
tom exacerbation [9]. They also report complaints dur-
ing physical activity such as an increased urgency and 
abdominal pain, making it hard to complete the exercise 
[9, 10]. However, interviews explicitly addressing patient 
experiences are lacking.
Since IBD patients experience less complaints during 
remission than during active disease, it is vital to sustain 
remission as long as possible [11]. Although medication 
is the predominant form of treatment [12], physical activ-
ity could be a complementary therapy that can be imple-
mented easily in a patient’s daily routine. Consequently, 
it is valuable to understand the relation between physical 
activity and disease activity in IBD patients, and how this 
affects well-being. Therefore, the aim of this study was to 
assess the association between physical activity and dis-
ease activity in a large group of IBD patients including 
both CD and UC patients, and to explain the nature of 
this association by interviews.
Methods
Study design and study population
This study consisted of an online survey and interviews. 
The online survey was part of a larger survey about life-
style factors and disease activity [13], which was con-
ducted between July and October 2018. The survey was 
composed of questions regarding disease activity, physi-
cal activity and participants’ characteristics. IBD patients 
aged 18 years or older, diagnosed with either CD or UC, 
were included. Details about recruitment can be found 
elsewhere [13]. In total, 397 patients showed interest 
in the study and received access to our online survey. 
We excluded participants with indeterminate colitis, 
unknown IBD type or incomplete physical activity data.
For the interviews, participants who had not taken 
part in the survey were recruited between December 
2019 and July 2020 via the outpatient clinic of Hospital 
Gelderse Vallei, Ede, the Netherlands. The same in- and 
exclusion criteria as applied for the survey were used. 
The interviews focussed on effects of physical activity on 
disease activity, fatigue and quality of life, and vice versa. 
In total, fourteen interviews were conducted. This sam-
ple size was chosen because data saturation is typically 
reached between ten to fifteen semi-structured inter-
views [14, 15], which also applied to this study.
The medical ethical committee of Wageningen Univer-
sity decided that no formal ethical approval was needed, 
due to the low burden and risk of the study. All partici-
pants provided digital or written informed consent.
Data collection
Survey
The short Crohn’s Disease Activity Index (sCDAI) 
and the Patient Simple Clinical Colitis Activity Index 
(P-SCCAI) were used to assess disease activity [16, 17]. 
Disease activity was used as a continuous outcome meas-
ure and classified into remission, mildly, moderately and 
severely active disease using previously validated cut-off 
points [16, 18].
Physical activity was assessed using the validated Short 
Questionnaire to Assess Health-enhancing physical 
activity (SQUASH). The SQUASH contains questions 
regarding multiple activities during an average week in 
the past month, namely commuting activities, leisure 
time activities, household activities and activities at work 
or school. The number of days per week, average time per 
day and intensity of every activity was reported [19]. The 
total physical activity score was calculated by summing 
up the different activity scores which were calculated by 
the number of minutes per week of that activity times the 
corresponding metabolic equivalent of task (MET) [20]. 
The total physical activity score was used to investigate 
the association between physical activity and disease 
activity.
Besides, information was collected on age, gender, 
height and weight, level of education, type of IBD, age at 
diagnosis, current medication, previous IBD-related sur-
geries and smoking.
Interviews
Interviews were explorative and semi-structured accord-
ing to an interview guide (Additional file  1), and were 
all performed by the same researcher. The interviews 
mainly consisted of open-ended questions about IBD-
related complaints, physical activity in general, the link 
between physical activity and IBD, fatigue, and quality 
of life. These questions could lead to follow-up ques-
tions, which were impromptu. This semi-structured 
method is suitable for interpretation and exploration of 
wishes, attitudes, perceptions, and opinions of interview-
ees [21]. Nine interviews were held face-to-face and five 
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interviews were conducted via telephone due to COVID-
19. All interviews were recorded after which they were 
transcribed verbatim. Recordings were removed imme-
diately after full transcription and were not shared with 
persons outside the research team. During transcription, 
names were coded to ensure anonymity. All interviews 
were conducted in Dutch. Quotes originating from the 
interviews were translated into English.
Data analysis
Survey
Data are presented as mean ± standard deviation (SD) 
for normally distributed continuous data or median 
with interquartile range (IQR) when skewed. Categori-
cal data are presented as counts and percentages. To test 
for differences between CD and UC and between disease 
activity groups, independent samples t-test and one-way 
analysis of variance (ANOVA) were performed for con-
tinuous variables, or Kruskall-Wallis test when not nor-
mally distributed. Post-hoc analyses for disease activity 
groups were performed using the Bonferroni multiple 
comparisons test. For categorical data, Chi-square tests 
were performed. Multiple linear regression was used to 
determine associations between total physical activ-
ity score and disease activity, and was adjusted for age, 
gender, BMI and education level in the first model, and 
also for age at diagnosis, medication use and previous 
IBD-related surgery in the second model. Results were 
reported as β-coefficients (per 100 point change in total 
physical activity score) with 95% confidence intervals 
(95% CI). A p value of < 0.05 was considered statistically 
significant. Statistical analysis was carried out using IBM 
SPSS Statistics version 24.
Interviews
Analysis of the transcripts was done by inductive cod-
ing with Atlas.ti 8. In vivo codes and codes assigned by 
the researcher were used to code the data. Four main 
themes emerged from the analysis. Within these themes, 




For the survey, 338 participants were included in the 
analysis of which 176 participants (52%) had CD and 162 
participants (48%) had UC (Fig. 1). About two-thirds of 
participants were female and close to half of participants 
was highly educated and had experienced no flare-ups 
in the last year. As only two UC participants were classi-
fied as having severely active disease, they were included 
in the moderately active disease group. About two-thirds 
of participants were in remission. CD participants were 
slightly younger at diagnosis, used more immunosup-
pressants and biologicals, and had more IBD-related sur-
geries than UC participants (Table  1). Interviews were 
conducted with fourteen IBD patients of which seven 
had CD and seven had UC. The interviewees were 25 
to 78  years of age (median 61  years), and the number 
of males and females was equal. Mean body mass index 
(BMI) of the interviewees was 26.3 ± 7.1 kg/m2 and they 
were low (n = 4), middle (n = 5) and highly (n = 5) edu-
cated (Additional file 2: Supplementary Table S1).
Survey
Significant differences were found between CD and UC 
regarding total physical activity scores and total minutes 
per week, with UC participants being more physically 
active than CD participants (p = 0.035) and performing 
activities with a higher intensity resulting in a higher total 
physical activity score (p = 0.025) (Table  2). In CD par-
ticipants, multiple linear regression showed an inverse 
association between the total physical activity score and 
disease activity scores in the crude model (β = −  0.406; 
p = 0.007) (Table  3). This suggests that CD participants 
who are more physically active and probably perform 
activities with a higher intensity, have a lower disease 
activity. After adjustment for age, gender, BMI and edu-
cation level, and additionally age at diagnosis, medication 
use and previous IBD-related surgery, this association 
remained (β = −  0.375; p = 0.013) (Table  3). No signifi-
cant association was found between the total physical 
activity score and UC disease activity scores (β = − 0.006; 
p = 0.162) (Table  3). Across disease activity groups, the 
total physical activity score was significantly lower in CD 
Fig. 1 Flowchart of individuals included in analysis
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Table 1 Characteristics of the survey study population consisting of 176 CD and 162 UC participants
Data are presented as mean ± SD for normally distributed data. Categorical data is presented as n (%). *p < 0.05; **p < 0.01
CD Crohn’s disease, UC ulcerative colitis, BMI body mass index
# Education level: no education, primary or lower vocational education and lower general secondary education (low); secondary vocational education and higher 
general secondary education (middle); higher vocational education and university (high)
ab Groups with the same superscript letters do not differ significantly after post-hoc analyses using the Bonferroni test (p > 0.05)
CD UC Disease activity CD Disease activity UC
Remission Mild Moderate Remission Mild Moderate
Subjects, n (%) 176 (52.1) 162 (47.9) 127 (72.2) 31 (17.6) 18 (10.2) 110 (67.9) 36 (22.2) 16 (9.9)
Gender, n (%)
 Female 124 (70.5) 101 (62.3) 89 (70.1) 19 (61.3) 16 (88.9) 65 (59.1) 26 (72.2) 10 (62.5)
Age (years) 47.6 ± 15.6 50.0 ± 14.5 47.8 ± 15.7 47.2 ± 16.6 46.7 ± 13.9 49.8 ± 14.0 52.5 ± 15.4 45.4 ± 15.5
Age at diagnosis (years) 32.3 ± 14.6* 35.4 ± 14.1* 32.6 ± 15.1 30.9 ± 14.8 32.6 ± 9.4 34.3 ± 13.3 39.7 ± 15.5 33.4 ± 15.5
BMI (kg/m2) 24.9 ± 4.7 24.9 ± 3.8 25.0 ± 4.4 24.6 ± 4.8 25.0 ± 6.6 24.6 ± 3.5 25.4 ± 3.9 25.6 ± 5.6
Smoking, n (%)
 Never 127 (72.2) 125 (77.2) 99 (78.0)a 19 (61.3)a,b 9 (50.0)b 83 (75.5) 28 (77.8) 14 (87.5)
 Current 18 (10.2) 6 (3.7) 10 (7.9) 6 (19.4) 2 (11.1) 4 (3.6) 1 (2.8) 1 (6.3)
 Former 31 (17.6) 31 (19.1) 18 (14.2)a 6 (19.4)a,b 7 (38.9)b 23 (20.9) 7 (19.4) 1 (6.3)
Education  level#, n (%)
 Low 40 (22.7) 32 (19.8) 27 (21.3) 8 (25.8) 5 (27.8) 21 (19.1) 8 (22.2) 3 (18.8)
 Middle 53 (30.1) 50 (30.9) 38 (29.9) 6 (19.4) 9 (50.0) 35 (31.8) 8 (22.2) 7 (43.8)
 High 83 (47.2) 80 (49.4) 62 (48.8) 17 (54.8) 4 (22.2) 54 (49.1) 20 (55.6) 6 (37.5)
Medication use, n (%)
 Mesalazines 29 (16.5)** 102 (63.0)** 22 (17.3) 4 (12.9) 3 (16.7) 69 (62.7) 20 (55.6) 13 (81.3)
 Corticosteroids 24 (13.6) 23 (14.2) 14 (11.0) 7 (22.6) 3 (16.7) 10 (9.1)a 9 (25.0)b 4 (25.0)a,b
 Immunosuppressants 76 (43.2)** 33 (20.4)** 55 (43.3) 14 (45.2) 7 (38.9) 20 (18.2) 8 (22.2) 5 (31.3)
 Biologicals 57 (32.4)** 28 (17.3)** 35 (27.6)a 12 (38.7)a,b 10 (55.6)b 11 (10.0)a 9 (25.0)a,b 8 (50.0)b
 Other 24 (13.6) 12 (7.4) 14 (11.0) 6 (19.4) 4 (22.2) 5 (4.5)a 3 (8.3)a,b 4 (25.0)b
 No medication use 36 (20.5) 29 (17.9) 30 (23.6) 5 (16.1) 1 (5.6) 23 (20.9) 6 (16.7) 0 (0.0)
Flare-ups in past year, n (%)
 None 91 (51.7)* 63 (38.9)* 79 (62.2)a 7 (22.6)b 5 (27.8)b 51 (46.4)a 10 (27.8)a,b 2 (12.5)b
 1–2 flare-ups 59 (33.5) 68 (42.0) 38 (29.9) 15 (48.4) 6 (33.3) 42 (38.2) 21 (58.3) 5 (31.3)
 3–4 flare-ups 9 (5.1)* 18 (11.1)* 2 (1.6)a 5 (16.1)b 2 (11.1)a,b 9 (8.2)a 3 (8.3)a 6 (37.5)b
 More than 4 flare-ups 17 (9.7) 13 (8.0) 8 (6.3)a 4 (12.9)a,b 5 (27.8)b 8 (7.3) 2 (5.6) 3 (18.8)
 Surgery, n (%) 60 (34.1)** 13 (8.0)** 41 (32.3) 10 (32.3) 9 (50.0) 6 (5.5) 6 (16.7) 1 (6.3)
Table 2 Disease activity and physical activity scores of CD and UC participants and stratified for disease activity
Data are presented as mean ± SD for normally distributed data or median [interquartile range] when skewed. *p < 0.05
CD Crohn’s disease, UC ulcerative colitis, sCDAI short Crohn’s Disease Activity Index, P-SCCAI Patient Simple Clinical Colitis Activity Index
ab Groups with the same superscript letters do not differ significantly after post-hoc analyses using the Bonferroni test (p > 0.05)
CD UC Disease activity CD Disease activity UC
Remission Mild Moderate Remission Mild Moderate
Disease activity
 sCDAI score 95 [48–158] – 79 [44–107]a 175 [165–198]b 269 [233–326]c – – –
 Range 44–357 – 44–146 150–219 220–357 – – –
 P-SCCAI score – 1 [1–3] – – – 1 [1,  2]a 3 [3,  4]b 7 [6–9]c
 Range – 0–13 – – – 0–2 3–5 6–13
Physical activity
 Total physical activity 
score
6382 ± 3747* 7329 ± 3989* 6782 ±  3963a 5834 ±  2863a,b 4501 ±  2858b 7457 ± 4052 7501 ± 4160 6070 ± 3039
 Total minutes per week 1907 ± 1031* 2143 ± 1016* 1979 ± 1071 1903 ± 871 1413 ± 895 2230 ± 1035 1989 ± 998 1890 ± 890
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when disease activity was higher (p = 0.035), with a sig-
nificant difference between the remission and moderately 
active disease group after post-hoc analyses (p = 0.046) 
(Table  2, Fig.  2). When disease activity is higher, the 
number of minutes per week spent on physical activity 
is the same as for the lower disease activity groups, but 
participants seem to choose activities with a lower inten-
sity (Table 2, Fig. 2).
Interviews
Thirteen out of the fourteen interviewees reported 
to adhere to the Dutch physical activity guidelines of 
Table 3 Results of multiple linear regression of the association between physical activity with disease activity as continuous variables, 
for CD and UC
CD disease activity scores can range from 0 to > 450 and UC disease activity scores can range from 0 to 19
Bold values are significant
CD Crohn’s disease, UC ulcerative colitis, CI confidence interval
a Per 100 point increase in total physical activity score
Model 1: adjusted for age (years), gender (m/f ), BMI (kg/m2) and education level (low/middle/high)
Model 2: as model 1 plus age at diagnosis (years), medication use (yes/no) and previous IBD-related surgery (yes/no)
CD (n = 176) UC (n = 162)
β-coefficient (95% CI)a p value β-coefficient (95% CI)a p value
Total physical activity score
 Crude − 0.406 (− 0.698 to 0.114) 0.007 − 0.006 (− 0.015 to 0.003) 0.162
 1 − 0.395 (− 0.693 to 0.097) 0.010 − 0.005 (− 0.014 to 0.004) 0.293
 2 − 0.375 (− 0.668 to 0.081) 0.013 − 0.003 (− 0.013 to 0.006) 0.490
Fig. 2 Total physical activity score (top) and total minutes per week (bottom) of CD and UC participants stratified for disease activity, divided into 
light, moderate and vigorous physical activity. Total physical activity score was calculated by summing up the different activity scores which were 
calculated by the number of minutes per week of that activity times the corresponding metabolic equivalent of task (MET). *p < 0.05. CD Crohn’s 
disease, UC ulcerative colitis
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150  min of moderate to high intensity exercise per 
week spread over several days. All in all, twelve out of 
the fourteen participants (86%) mentioned some kind 
of beneficial effect of physical activity. Regarding the 
role of physical activity in their disease, the difficulties 
experienced during physical activity were identified as 
one theme, whereas effects on disease activity, fatigue 
and quality of life were identified as three other themes. 
These four themes will be discussed in more detail below. 
Numbers do not always add up to fourteen, since inter-
viewees could experience positive, negative or no effect 
of physical activity on disease activity, fatigue and quality 
of life, or sometimes they did not have an opinion about 
the effect.
Difficulties during physical activity
All interviewees reported to have experienced difficulties 
related to IBD that hindered their physical activity. Most 
commonly mentioned obstacles were frequent toilet 
use, pain and fatigue. Nine interviewees explained that 
the proximity of a toilet is important because they have 
unpredictable and urgent bowel movements.
“When I was a teen, the disease was such a burden 
I could not exercise at all. I was very dependent on 
the presence of a toilet. Physical activity affects my 
bowel movements. When someone asked me: “Do 
you want to come over and play soccer?”, I could not 
join because I knew there were no toilets anywhere 
nearby. Things like that can really have an influence 
in times of active disease.” (Interviewee 10)
Seven interviewees also mentioned that bowel move-
ments can be induced by physical activity. One inter-
viewee said that she would always bring some toilet 
paper with her when she would go for a run just in case, 
although her disease was not very active. Pain was also 
mentioned as a reason to not be physically active. Three 
interviewees were afraid of exercise-induced abdominal 
pain, and others already suffered from muscle pain and 
did not want to aggravate this. Six interviewees reported 
that they often are too fatigued to exercise. They said they 
could feel so tired they just wanted to lay down. In this 
case they found it very hard to gather enough motivation 
to exercise, so they would not do any physical activity.
Effects of physical activity on disease activity
Eight interviewees mentioned that physical activity can 
have positive effects on their disease activity, while five 
interviewees mentioned the opposite. Most commonly 
mentioned positive effects were that physical activity 
can help to improve overall fitness and muscle strength, 
making the body more resilient. Two interviewees also 
said that this resilience would help the body to recover 
quicker and better from flare-ups.
“I think it can have a positive effect in the sense 
that my body is always strong and fit, and I recover 
more quickly when I have a flare-up. The past six 
months my disease was very active. The doctors 
and I think that me being very physically active 
has prevented me from a colectomy and a stoma. 
We could keep trying different things without my 
body giving in, because it was strong.” (Interviewee 
2)
Four interviewees also mentioned positive effects of 
physical activity on mental health. The distraction by 
physical activity is very important, this would take their 
mind off the pain they experience. Another interviewee 
mentioned that physical activity helps him to get a bet-
ter mindset to help him cope with the disease. He men-
tioned that mind–body exercises are very important for 
him and help him to be aware of his body.
Negative effects were that physical activity, espe-
cially when including movements of the abdomen, can 
induce abdominal pain and bowel movement. Sit-ups, 
bending over, and jogging were mentioned as being too 
painful as the abdomen would move too much. Exer-
cise-induced bowel movements were also mentioned as 
a negative effect. One interviewee mentioned she had 
to go to the toilet immediately when she tried to exer-
cise, making physical activity very uncomfortable.
“When I start exercising, I have to go to the toilet. I 
get cramps and need to sit on the toilet for half an 
hour. Afterwards, I am all sweaty and I do not feel 
like exercising anymore.” (Interviewee 4)
Effects of physical activity on fatigue
Four interviewees were convinced physical activity 
could reduce fatigue. They mentioned it is harder to 
start exercising when they are fatigued, but they always 
feel more energetic after exercise than before.
“Sometimes when I come home from work, I feel like 
I cannot go any further. I am so extremely fatigued, 
something I do not recognise from before the diagno-
sis. Then I think, I have to train, and if I just do it, 
I always feel better afterwards. So, I think it is defi-
nitely good, even if you exercise on a lower level or 
speed. It requires a lot of discipline though. I totally 
understand that people with this disease do not feel 
like exercising anymore. It requires a lot of effort, it 
hurts, and you are tired. But I know it is good for me 
and if I do it, I feel better afterwards.” (Interviewee 2)
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One interviewee said that when he is too tired, he 
would not exercise which only worsens his fatigue. He 
called it a vicious cycle.
Effects of physical activity on quality of life
Twelve interviewees noticed positive effects of physi-
cal activity on their quality of life. Physical activity leads 
to the feeling of being in shape, that they are healthier 
and can handle more physical setbacks. When inter-
viewees felt physically fit, this also had a positive effect 
on their mental health, and it reduced stress levels. The 
social aspect of physical activity was also mentioned to 
be important for quality of life. Two interviewees said 
that they enjoyed physical activity because of the friends 
they cycle with, or the cup of coffee after a workout in 
the gym. Lastly, one interviewee mentioned that physical 
activity can help to recover quicker from a flare-up and 
thereby can improve her quality of life dramatically, from 
a score of 1 during severely active disease, to an 8 during 
remission. All twelve interviewees that noticed positive 
effects of physical activity on their quality of life indicated 
that when they are not able to exercise because of their 
disease activity, their quality of life is lower.
“When I can be more physically active, this would 
definitely have a positive effect. It would make me 
feel stronger, more in shape. You walk a bit more 
upright and you dare to show that you are there.” 
(Interviewee 7)
Discussion
In this study, the level of physical activity was inversely 
associated with disease activity in participants with 
Crohn’s disease. This association was not found in par-
ticipants with ulcerative colitis. Crohn’s disease par-
ticipants who are less physically active seem to have a 
higher disease activity. Whether this association is causal 
remained unclear from the survey. However, interviews 
to gain insight in the nature of this association showed 
that most interviewees (86%) experience some kind of 
beneficial effect of physical activity. They reported that 
physical activity is very important to improve general fit-
ness, quality of life, and self-image. However, in periods 
of active disease they found it is hard to find the motiva-
tion and perseverance to be physically active, since there 
are many physical barriers limiting physical activity. The 
proximity of a toilet was mentioned as a necessity for 
being able to exercise, and pain and fatigue were men-
tioned as obstructing factors.
Our data confirm that disease activity is associated with 
physical activity. A comparable result was found in a pro-
spective study of 1857 IBD patients in remission. Patients 
with higher physical activity levels, measured by the Godin 
leisure-time activity index, were less likely to develop active 
disease at 6  months [22]. We showed that physical activ-
ity has the same association with disease activity in a more 
diverse patient group of CD patients, not only patients in 
remission, as we used the same questionnaires and cut-off 
points for disease activity. When comparing the physical 
activity rates of participants in our study to those in other 
studies, we found that physical activity rates vary widely 
between IBD cohorts, which may be explained by the het-
erogeneity of physical activity quantification and risk of 
selection bias [1, 9, 10, 23, 24]. Only one study used total 
physical  activity scores and minutes per week to classify 
physical activity [24], just as in our study, whereas others only 
reported the times and degree of physical activity per week. 
The association found in CD, and the lack of an association 
in UC, is in line with previous studies: significant results are 
more commonly found in CD [22]. For each type of IBD a 
different disease activity questionnaire had to be used, which 
may induce bias. However, we found a similar distribution 
of disease activity groups in CD and UC, which makes it 
unlikely that the different questionnaires account for the dif-
ference in associations between CD and UC. The difference 
in associations might be explained by defective autophagy, 
which is only present in Crohn’s disease. It has been well 
established that exercise can induce autophagy, thereby it 
might exert a positive effect on disease activity [25, 26].
When looking into the nature of the association between 
physical activity and disease activity, interviewees reported 
that IBD-related complaints limit their physical activity for 
various reasons. Most commonly mentioned barriers were 
fatigue, exercise-induced pain, irregular and unpredict-
able bowel movements, and no proximity of a toilet; bar-
riers that were also mentioned in previous studies [9, 24]. 
Several interviewees also mentioned immediate effects 
of physical activity on their symptoms. Inducement of 
bowel movement was mentioned the most, which could 
also result in cramps and abdominal pain. Similar exer-
cise-induced symptoms were described in other studies, 
although these studies specifically focussed on high-inten-
sity exercise [9, 27]. In the current study, not all inter-
viewees defined the intensity of the exercise that caused 
symptom exacerbation but rather the mode of exercise. 
For example, running was mentioned to aggravate symp-
toms, whereas swimming was mentioned as an exercise 
mode that patients could endure for a long time without 
symptom aggravation. However, based on the MET scores, 
both are qualified as vigorous intensity exercise [20]. This 
indicates that not only the intensity of physical activity 
might influence symptoms, but the mode of exercise plays 
a crucial role. This is supported by, for example, runner’s 
diarrhoea, which is a common phenomenon in the general 
population, and this type of diarrhoea can also be present 
in IBD patients [28].
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Besides immediate aggravation of symptoms, inter-
viewees also mentioned alleviation of symptoms as a 
result of physical activity. Alleviation of fatigue was 
mentioned as an immediate effect. Interviewees often 
felt fatigued, but at the same time energized after physi-
cal activity. This finding is in line with a review supple-
mented with a case series which aimed to explore issues 
that clinicians may need to consider when giving exercise 
advice to IBD patients [7]. This study also reported that 
physical activity improved the mood of IBD patients. 
Mood improvement was also mentioned in the cur-
rent study, as were long-term positive effects for exam-
ple improved overall fitness, resilience, and positive 
effects on mental health. All these long-term effects were 
reported to have a beneficial effect on the quality of life 
of the interviewees, which is in line with existing litera-
ture [29, 30]. Interviewees mentioned that their quality 
of life could be improved by physical activity, but only 
when disease activity was low enough. Although not 
mentioned by the interviewees in this study, literature 
suggests that stress could aggravate disease activity and 
high stress levels can lead to a flare-up [5, 31, 32]. In line 
with previous studies, interviewees in the current study 
suggested that physical activity could reduce stress levels 
[33]. This could potentially mean that physical activity 
could reduce disease activity and the frequency of flare-
ups by lowering stress levels and improving quality of life. 
However, more research on this topic is needed to con-
firm this hypothesis.
Strengths of this study include the combination of an 
online survey with interviews, with a large number of par-
ticipants in the survey part, which enabled us to perform 
analyses for CD and UC separately, and the use of validated 
questionnaires to determine disease activity and physical 
activity. However, some limitations should be mentioned. 
Since the survey was cross-sectional any association could 
be due to reverse causality. In our case, it is probable that 
patients with more severe disease are less likely to be physi-
cally active, which was supported by the interviews, so we 
cannot conclude that lack of physical activity leads to higher 
disease activity. Next to this, our sample mainly included 
participants in remission. The power to find associations 
would have increased with an equal number of participants 
in each disease activity category. Another drawback is that 
we could not verify participants’ physical activity compli-
ance. However, compliance applies to all participants at all 
times, and this systematic bias would not affect the asso-
ciation. An advantage of interviews is that they allowed us 
to discuss effects of physical activity during every disease 
stage, in contrast to the surveys in which only current dis-
ease activity was discussed. Another limitation of the survey 
is that we based disease activity on a questionnaire instead 
of an objective marker. However, previous studies validated 
the sCDAI and P-SCCAI and concluded that both are reli-
able and feasible for disease activity measurement [16, 17]. 
Final limitation of the survey is the self-reported data on 
medication and previous IBD-related surgery which could 
not be verified with medical records. A limitation of the 
interviews is that the intercoder reliability is small because 
the interviews were coded by one researcher only. However, 
all interviews were also performed by one researcher, which 
increases the comparability of the interviews, and regular 
discussion of the analysis within the research team acted as 
a quality control measure. Finally, separate analysis of the 
interviews for CD and UC would have been better to sup-
port the survey findings, but this was not possible since data 
saturation was not reached in these separate groups. How-
ever, our interviewees form a representative group of IBD 
patients.
Conclusions
In conclusion, we found an inverse association between 
physical activity and disease activity in Crohn’s disease, 
but not in ulcerative colitis. No causal relationship has 
been proven with this association, but interviews with IBD 
patients suggest that it is prudent to stimulate IBD patients 
to be more physically active, as they generally experience 
beneficial effects from physical activity. When disease activ-
ity does not hinder IBD patients to be physically active, they 
experience an improved quality of life, reduced stress lev-
els, less fatigue and a general feeling of fitness. Intervention 
studies are needed to further investigate the effect of life-
style factors like physical activity on the course of disease.
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